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Streaming potential in human dentin
FENG Zu-de1,2, WANG Ting1, XU Bin-bin2, YAO Rong-qian1 (1. School of Materials, Xiamen University, Xiamen
36105, China; 2. Center for Nano-Science and Technology, Xiamen University, Xiamen 36105, China.)
Abstract: Objective    To reveal the streaming potential in human dentin and the related influencing factors.  Method
Fresh human third molars without visible evidence of caries were used in this investigation.  A cell was designed and
manufactured for facilitating the measurement of steaming potential in human dentin under a simulated physiological
condition.  A system including the cell, a mechanical testing machine, a scanner and a personal computer was established
for cyclic loading and data acquisition.  The streaming potential of the dentin specimens was evaluated under the loading
frequency ranging from 0.05 to 0.2 Hz.  Subsequently, a hole of 0.5 mm in diameter was drilled in each dentin specimen
for simulating the effect of deep caries on the streaming potential in dentin, the streaming potential of these dentin
specimens were reexamined.  Results    Human dentin revealed streaming potential under testing condition.  The value
of streaming potential increased with the increase of the frequency of cyclic loading.  The phenomenon may result from
the increasing difference of pressure between the opposite surfaces of the dentin specimen upon the increase of
velocity of the fluid through tubules as a result of increasing loading frequency.  Introducing small hole into dentin
specimen resulted in the decrease of peak streaming potential.  Conclusion    Human dentin revealed steaming potential
as loaded cyclically in a simulated physiological condition.  Increase of loading frequency lead to the increase of streaming
potential.  Introducing small hole into dentin specimen resulted in the decrease of peak streaming potential.
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如下：NaCl 8.0 g/L，KCl 0.2 g/L，Na2HPO4 1.15




































上幅值为 15 N，频率为 0.2、0.1、0.05 Hz的
正弦载荷时，分别记录两电极间电位的变化。每







Fig.  1　Cross section of the cell for streaming potential test
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图2　牙本质在不同加载频率时的流动电势　(a) 0.2 Hz，(b) 0.1 Hz，(c) 0.05 Hz
Fig. 2　Streaming potential of dentin at the loading frequency of (a) 0.2 Hz，(b) 0.1 Hz，(c) 0.05 Hz
图 3　钻孔牙本质在不同加载频率时的流动电势　(a) 0.2 Hz，(b) 0.1 Hz，(c) 0.05 Hz
Fig. 3　Streaming potential of dentin drilled at the loading frequency of (a) 0.2 Hz，(b) 0.1 Hz，(c) 0.05 Hz
表 1　牙本质未处理试样和钻孔试样中产生的流动电势峰值比较(mV)
Tab. 1　Peak value of the streaming potential of dentin specimens (mV)
载荷频率/Hz 未处理试样 钻孔试样
0.2 0.71 (0.06) 0.45 (0.08)
0.1 0.53 (0.03) 0.31 (0.06)
0.05 0.28 (0.05) 0.26 (0.04)
　　表内数据表示为均值(均方差)
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                                                   (1)
式中：ε 为介电常数；∆p 为样品上下表面的压力





















Fig. 4　Voltages as a function of time as control test　(a) without loading，(b) at the loading frequency of 0.2 Hz
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